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(54) CUBIC BORON NITRIDE-CONTAINING HARD MEMBER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the subject member hard to fall, having sufficient densiness of 
the metallic structure and excellent in wear resistance by composing it of a specified volume % of cubic 
boron nitride particles, and the balance cemented carbide or cermet and providing it with a coating layer 
composed of a metal selected from the group Via elements, Re, or the like, an alloy composed of 
elements such as the group IVa and Va elements, carbides, or the like. 

SOLUTION: This member contains 3 to 50 vol.% cubic boron nitride particles and has one or more 
coating layers of a metal selected from the group Via elements in the Periodic Table, Re, Os, or the like, 
an alloy consisting of two or more kinds of elements among the group IVa, Va and Via elements in the 
Periodic Table, Al and Si and a compd. of the carbides, nitrides, oxides, or the like, of the group IVa, Va 
and Via elements in the Periodic Table, Al and Si or the solid solutions thereof, or the like. The m.p. of 
this coating layer is >1300° C, the average particle diameter D of the cubic boron nitride particles is 0.1 
to 100 p,m, and in the case the thickness of the coating layer is defined as (d), k, i.e., the value of 
((0.5D+d)/0.5D)3 is 1.002 to 1.5. 
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(57) [Sffi] 

(Re) N ?A (Os) , (R 

h) x >f y (Ir) , a^(Pt) 36*b»tf^fc 

JUJWSt^IVa , Va N VlaKTtfg, 7VI^ = !> 
J* (Al) , v-y=^ (Si) 36*fe»tfiXfc2aJK±^ 

1 ai, si <r>mcm, mtm. mtm. w 
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U~£A (Re) . (Os) , P^i/A (R 

h) > -f y (Ir),e4 (Pt) *»fe»tf*bfc 

JSJJJ**£>IVa, Va. VlaSlTt;*. 7Vl^~£ 
A (Al) % v-y^V (Si) ^fcStittfc2S£Jl_b(50 
Tm^hta^^ JSffl^^IVa. Va, Vla^TU 
If, TVl^^A (Al) , 3^ (Si) <Omt 10 

Ifcft;*, Sfcftu a{t«JX»±citt&<©H* 

t n s»iB^*aftw*«t^«>5piettSDaso. 1-1 

((0. 5D+d) /0. 5D) 3 (DfK^l. 002 

-l. s*»»ba****ftft*fl=-e*as 

SsK ± «9 S flit r Sr#« 4: -T S Sl^ft ^kflfi** 
[ff^2] SufSKOffl^i. oi~i. 20 
MM*. 

[ft &m 3 ] MK^ft^bai*^ 

ju mJWTT'fcS r 4: £#«4:i-5SMt« l MiafttfoScfr 

>r/V (Ni) , ^y^^v 1 ^ (W) N f^y (Ti) , so 
tKV (C) , (B) , (N) <0'}?t£< t 

it i ^mm&tt&mkmm^mnmto 40 
ws 2 , M0S2. J^^Bft4f(75»^|^tt«lW3&s-^**i^Tv^ 

[Ml** 1 0 ] mjfB3i:* H H s ^^ffl^^*liR^^s 

^VnyK7^^-#> (DL so 



Wo 

[flt#« 1 2 ] i£*-*^»*^^JS^^^VI a 
Mytm, U^VM. (Re) % ^-X^^A (Os) , 
!>A (Rh) x ^fy v^^A (Ir) N 6^ (Pt) 
StftL^JR. JlW^«^IVa. Va N VIal%i, T 
(Al) . '>!J=iy (Si) 3&>fc»»tfc2 

ajK±^5c*a*fe&5-&A. «M*^^iva N v a> vi 

a Sot*. TA^-^i* (A 1 ) , =r> (Si) 

wtftm. mm. ■{b*xttrttfo^ 

m£&dkl,tik% ( (0. 5D+d) /0. 5D) 3 
OjfiK^i. 0 0 2 — 1. 5-efc5i5^8aL/fe4* 
H s B lftI»W3~4 5*i%h ^y^X^y^7-/< 

>f h (wo (t i n) mmt 

(T i CN) J^ft^^y (T i C) 

mim. i 3 1 ffifEsiEfe^as 1300-1450 
°c, ^(D{%mm&i o»ei±3 o^jwp^s jqj£*ja*5 

-l 0 0MP at?aWP£EJSaSi-»r 4:Sr«F«4:-t-5ai 

So 

[Mf*3j 1 4 ] HtTKa«lPBE«tt36 s 1 - 1 0 0 m s e 
1 3 ^fE*cD^f s ^>fM*$*^«^W^»ag^ffi 0 
[0001] 

[0 0 0 2] 

[0003] b**uft3asfoa*ofi***flsa*«B6# 
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[0 0 04] rtU-^bT. #PIBS6 0-3 3 3 3 6t 
4*SL !&m¥- 2-302371 -g-^*-ettjBHJES«Sr 

[0 0 0 5] L^bfta*^ ^<£>®SJ±SS£rJHv v fl- 10 

^>-T v n t V ^ o raffi^iSS&S-e fcStv^fc Baffle £r 

*fft^ bfc CO ^51ffi^PJ±T«^i-5 {C^ LT, 

i-^^ffi OT¥9-l 9 4 9 7 8fM) *s«36Stb 

[0 0 0 6] Ai^^ffl^fe^-i:^ b y 
U rixb<z>*3ett-^ h V 1 3 0 0°CX. f>Ht 

[0 0 0 7] Sfcfcl, MfB4#^¥2-3 0 2 3 7 1^ 

m?mmmms mmmm. at^asaE^ * 40 

[0 0 0 8] £fc, ftjfa#W¥9- 1 9 4 9 7 8 #4* 
«L #^^5 ~ 2 3 9 5 8 5^#^iL A^ftaftW 

3ti"5r ijftsilieSix-cv^So ba»u rtL^^M^^ 
ssitaafflHttt^*^ tisane*, wkbek. 



[0 0 0 9] 

[ooio] gfli^&xteu-— sx h 

[001 1 ] 

ftiis^- ^ 3-50 ^ frommmm<D 

ViaSat*. Is^V^ (Re) , ^ tyJ* (Os) , 

(Rh) , >fy^A (I r) , 6^ (P t) 

^ ta-^-^a (ad , v^y^y (si) frhmtt 

a, VIa»OT*, A1 N S i «{t*, ^ft 

5 0 ^LT, ttSffOjKA^l 3 0 0°CJ&l_hT*fcoT. 
IW|B^*ili*ftll*tt^ Osp*&tt«D* 0 . 1-10 0 
/zm-efc^ BulEK««coJ¥^Srd i bfc^# ( (0. 
5D+d) /0. 5D) 3 Of K^l. 0 0 2—1. 5 

[0012] *JR^^:*5V^■c, aa^tli, wc^±ff 

^bTIVa. Va, Via JJOT*0>«flrf^ ^ft*. 

ff(7)r^"efc5o *fc, t-^yhittTiN, TiC 
T i COV^i*iX36**r^#fc bTIVa x V a N VI a £ 

#^fe»Hrtbfc^>ft< it laSrBHtflii: b, SSfil&JR 

[0013] Ml5Vr*B B 0^ikli^'a^K^W 
wsz, M0S2, m&ftir^fflySttftW^** 

5^j:ot>«#WK*^aa»tt*w<*53a^ ws 
2. M0S2. mttft^^ffl^ftW^^rsnTv^sr. 

^Lfc*^teJ:5««aft3SS8S»f, iBUMfitttr J: 9 IS 
±S*5rt*t?#5, ft*>\ ii*. WS2, MoS 2 ^ 
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5 

oSzttafctS^itiot, 4)SLt«ffi^E)ft 

0. 1 — 1 0 0 jLzm^r bfc<£>fi£* 0. 1 ju m «t 9 t /hS 

<, »Bit4*lii[<HI)l»fK»*t5rt 
^iL^/cfe-efeot, £fc N 100/imJ;n^< 

[ooi5l urn. 

«*«rt<O^*fi«**S0 .3Sfi%J^T, »4 b < ttO .2* 
[0 0 16] o£9, ^ttttiiSO .3K»%J: 9 

So r^T^V^^Itfe^HAl, Si. Fe, Ni, C 
o, Mg, Li, Mn, Ta, Cu, C a ft if <D&JR5E 
i^)I^T*fe5o r^a*f±, **K^ffSbvMR3ft*' 

v^g#*bv\ft^ o. o Hl%J:njlM^5:*fB 
SttftWW iri" a fc«>ttt. ^#6*355 0. oi~o. 3 

a*%osc**a{tai*tt^ r ^ bi\ 

iif, St^ftSYkailH&^SrftiWttSrfflVN-r^b. 
[0 0 17]St St***^!!*^ <D-£*««r 3 ~ 



6 

^TS^l o~3 0 £#T?&5 0 ir^^fM 
**HP<£>-&^*S: 3 0 fti%aT t U § fe Kit*** 
{kWm$Ll L (OfrWt%:&l— t--T a r 4: T*£#,II£{t:fll*<gr 
ffl«W©ittt:^y*-^ttT2 5 o 0KT, ff 
*L<li2 0 0 0KTi:t5^^ ft***^**^*!!! 

^bfc*^^t»»i^ttja5E^XttlJ--^ y 

-^ffl*t2 5 0 0^ jfSL< tt2 0 0 0£XTt b 

Sr*/Nc: b 2 5 0 0 a*±RT?fc 9 , M*j!^ 

20 <> bT<Z>ftftfc«M** &*£*^5fc£>fai2 0 0 0 

JKT^ff* bv\fc*-c*>5 0 
[0018] *ijss-en vhy^^^ MffifiE-a-fe, 

[0019] ^r-eft^iaE-fbaase^^awtt, « 

40 [0 0 2 0] ffi«il^brfi, JS»3^*^VIalS7C*. 
Re N Os, Rh x Ir N P t *>&*fiiX*:£JPL Ji^ 
^*^IVa s V a % VlaKTU*. A 1 N S i ^bStfH 
fc2a£JL±^7C***6>345-&^ JHffl^«^IVa, V 
a. Vla^Tf:*, Al, S i ^>«ft*. ft^btt, K<t 

^fttfcots tt^Cr, W, Mo, C r -Mo, T 
i-Ta, Ti-Mo, Nb-V, T i -A 1 -V, T 
i C, T i N, A 1 2O3, S i C, WC, Mo S i 2, 
TiBN, TiAIN, TiZr Nftiftf*feJR N 

50 {k^»^#4bv\ ztihcDmm. m^±n y Mm 
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[0 0 2 1] ( (0. 5D+d) /0. 5D) 3 <7> 

« (K) *»ALfc3SS-efc5^ % Hfix&^«t 5^St*ft 

ft^te, 3i*ft^{bfflB^^ie^*«t-JSCT^3S^ 

^tfc5M^t^7F*«^ **** 

[0022] ^mmm^^^^mtmm 

Sb\ fttReiS-eftS*, K*si. 0 0 2J:5fc/>S 
Lto Kfl:8Sl^K©Itti. oi — i. 2(7)t#-e 

[0023] ^(DXotmmm&M&'rzJjmt^x 

[0 0 2 4] ^<Dfz#>, Sc***{k«BH<o-g'W*H: 1 0 
-3 0^%^fcSfc#»-#t-«*tfciB*^S:*ai-e 
rntti o#a%±0 V>ftv>£f«ftt4<^ft± 
»*^/hS<. 3 offc«%J;<J> fc^£m3S<z>3ffift^gt 

[0 0 2 51 *3B«(75jffi«l^*5J:t5*fctt^— ^ y h 

V\ #4bV^J|g»S»il 3 0 0 — 1 4 5 0°CT\ #^ 
gf^bl^tel 3 0 0 — 1 4 0 o°c-e&5o Sfc* SulB 

^5 — 1 0 omp a<o*^ii«raH»61tb-C*3ftSJx 
bv\ 
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[0 0 2 6] JRtBSr^-rsttSBiaftTf^fftWr 

mm* 1 o»£k±3 oftsiftk bfc©f±, lofwn 

ft-C&So JPJE*tt5 — 1 0 OMP a 

*bl\ rtbttJPJE*39S5MP a <t 9 fcffiV^SWNiS 

< <. 1 0 OMP a £<9 fciSV^J±*-e&5t#aft8!E*g 

[0027] ft£5, WEii«JnffiSfe*S* s «8ltON«pnB*s 

l~100msec N fttffnO F FH^IBJflS 1msec JgA± 
[0 0 2 8] MKIftWl^fcttCo, Ni, W, Ti, 
20 *^#<, rilb«ifil~100msec^f 

[0029] «-c»6ixfcst**»ft;a***rai(flB 

JpxtJ;9Bft*SJx5^-e. nT>#^ftir^gjntft 

mbfc D 

[0030] «rEfi*ft*{ta***«KfiB»dswc* 

[0031] a*:, mmmwi$mz?^^^h\ ^ 

K7^ ^ JS>^ (J^TD i a m o n d L i k 
e c a r b o n SrfiJLTD L C i:^*f „ ) . SC*S*-fb 

50 mj3iz&tii±*>(oktez>o z.<om%z, iim^ffi^^ 



9 
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i" c #{:DLC«SLf:|Cft 

[0032] fi^^fE^i:* B %^bW*KL : ?-^fflv^T, 

©tlrt# 2-20 It%t?fc 8 i: # -efc 5o m^-^(D 
[0 0 3 3] 

^r^-^o ¥#J*£S 5 ju m(7)WC©^ 
WCtttCoSfc Cr3C2»*S:Coi#10li 

%, Cr 3 C 2 i^o. 7li%^*5J:5^fflU * 
^WF^^^ffl^tSiMU WC-0. 
7li%Cr3Cz-l 0lt%Co©^#t o 
[0 0 3 4] 2fcfcSp*flftS0 -5 m m©St**^bW*e 
-^{H, TiN*PVD$t?»«Lfc 0 ft*5, SufBK (* 
SSJ¥) <£><6 iSttKffil 1 -ett l . 0 0 1, HJ£fi« l "CMc 

1. 0 0 2, SMJ2T111. 0 1, *1S0J 3 -T»tt 1 . 

2, 5U£08 4-Cfc£l. 3, *jft«5-ettl. 4, 

2t1i2. o, Jt|!t«l 3 -ef± 3 . 4^^J:3rtIb 
o. 3as%-efe5^i:*B B B^bW*^^v^^ 0 *Lt, 

5 itufSWC-0. 7li 0 /oCr3C 2 -10li%C 

[0 0 3 5] rcoj: 5^bT^ffib^& v *^^fS3 0m 
mOlfSIH^ll, 0. OlhA-(Torr) J^IT^ 

Ifa^ffi A 3 0MP a Sr#iLft#6>, iffgftffiaL^a 
«"T?JPJBE«Jiebfco iHB/^-yi±6»Hn?l 3 2 0°C 
*"C#a, ^^i.I^3^ftjfLT, 4 0°C/m i n 
^5S*-e?&*P bfc 0 r (7) J: 5 Lt # fetLfcJSilSft:^* 

[0036] r^fc^ft^^M^liitt, nsfe#y 

1 — 5 Xt«fctk0S 1 — 3 toV^T, JtfiSrT^^^ 



- 5 i <Djtt#i&mmsmztt-i'zm&ifi 9 

[0 0 3 7] 1 - 5 &tWfc«0!l l-3^i 

jgfr/6^iKl 0mm, ^2 0 mm, * £ 1 Omm^ig 
MDfflU ^ (OftilS*t¥JSttS 2 0 m m(0 S i C 
S£r5 k g/cm 2 CDi£^?-C6 O^P^i^V K:/^ h 
10 U J«M£*^ffl!lS£:?Tofco 

[0 0 3 8] ttMtm 4 £ LT, 1 — 5 RtttfctfcW 

1 — 3 ^fRjCSu3zEcOWC-0. 7li%C r3C2~ 1 0 

0 t Lfci:#<Z\ HJfe^ll 1-5 &tWfc«0ll 1-3 CD^S 
[0 0 3 9] 



ran 



No. 


K« 




(Kgtan a ) 


JtEEffl 1 


1.001 


159 


12 1 


1 


1. 002 


3 4 


2 8 9 


m^i 2 


1.0 1 


1 1 


3 2 0 


mm& 3 


1. 2 


1 6 


3 0 5 


HJSfcl 4 


1. 3 


2 5 


2 6 1 


HJfe^ 5 


1- 4 


2 8 


19 7 




2. 0 


9 2 


7 3 


3 


3- 4 


12 1 


4 5 


#xm 4 




10 0 


3 4 0 



[0 0 4 0] Sfc, **«l~5XtWfc|fc0J 1—4(7)^ 
g»bi3mm, I4mm, iS £ 1 2 mm<7)t*St>t £r 

40 [ o o 4 i ] * i fio^*ct f9 , ttghmkmmm^^K 

0 0 2—1. 4 t45T i NSr»«LfcSI*« 
1-5 tt«tLfc»J|l«tt M^tr t *s*B"C# 
fc 0 ^~et>Kffi^l. 0 1 — 1. 2-Cfe5HM0H2 — 3 
l4*S^«*tfctt«Sr* bfc 0 

[0 0 4 2] »<%tt«rff«Ufc-9-^^^#« 

m& i . ooi oJt«W l ©tCPI-"ef±A*»*^t;«l*(0 
#*E*S#<««SJx, K«*«l. 4Srja^LSi±:«EtRl2 % 

so -e#fc 0 rtiMff^^+^itfeiJilMit 
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[0043] mskm 2 ) mmm e , 7 «\ ^m^h 

2. 3 i: H<1 Cfij*. IBDT iN«fflMI»o»**:rtS3 
0mmOj|ftie3E«U 0. 0 1h;l/ (Torr) J^i 
T^KSt^ff* 3 OMP a SrMLft^fe, ONSfPel 
#S 8 0 m s e c . OFF B#^^ 2 0msec <D jg^^/V 

^««E-cii«jjpEE«Ejiebfc 0 >te 6 ^ib-ci 

3 2 Ot*-e#», -?:^gtr3^W^bT, 5 0°C 



12 

/m i n^3S^-r^PL^ 0 
[0 0 4 4] ro^i£0!l6, 7C0^#:cDB««tt^fel 

Lf'o *<0fc*Sr*2*fc:*r*-. ^Jfe#j6, 7 0>«a§# 
H*»{R|2> 3 i 9 fc«ftfc»Wltti:M«r»tr t 

[0 0 4 5] 
[*2] 



No. 


Km 




tftfrti <Kg/ram 2 ) 




1.0 1 


6 


3 2 3 


mmm i 


1. 2 


9 


3 12 



[0 0 4 6] r<7}SS£P-<5fc#> N *J£0!|2. 3, 
6 , 7 OlBl^nff^OT EM (Transmission 
Electron Microscope) jfiftfflStJpl- 

T i NSIl^tl^EDXI^J: 
fc 0 -^CO^m, i»J6, 70T i N«SJi^ii«»S 
^ff*.^fcfcoTCo3aslt1ftLr*5 9, ^^IttfeLfcC 

y >y ^ * t (D^jjfrMt: <9 , «ttfci8*fttt«r* Lfc 

[0 0 4 7] (WR0J3) H»«8-14toV^ 

SrO. 1 5 M m^f ^^Mtt^itfti*©* 
(Kit 1 - 0 9) W£r 3 m m*HI LfcSfr* (Kffi 

4. 6 3) «raw»u nmmi tmm^^xmm\^tz.w 

C-0. 7 11% C r 3 Cz - 1 0 ii% C o i*^, * 
Mgf«e^^0, 5, 10, 15, 20. 30, 

40. 5 o#«%i&£J; 5^BE^bT. 

[0 0 4 8] irWiaHc: L/t\ l*Jf£3 

0mm(DllSI^»lL s 0. 0 1 V & (To r r) £1 
T<DMQtp-CJ±jj4 OMP a ^ML^b, ON«1 
#$9 9msec, OFF^Wl msec Oj£?f^/^/V^ 



3 s ot:*-eim, ^^Stl^ftjfLT, 2 o°c 

*§f* (^«8~i4. j*i««5) (Dmnm^nmm 1 

20 — *8!ffS:5 0 k gffil-eaSLfco 

[0 0 4 9] 3 tC^i" 0 * 3 0>*S* J: 9 . 

K«^i. 0 9^fWKW4. 6 3tfe^fU^) 
fci»*«ttKflHxS^i:, *fc* K«a*l. 0 9 
£>*T«, Sc*SS^ffl**ft-7**^T*3&S 1 0-3 0ff«% 

0flca%£JLT"CfcS*J£fi?l8~l 2<7}f*^fc^#~ X 
SSAtttt 1 5 5 0 k g/mm 2 ^uJiiM*e-7-^ 

30 fc 0 * r -c % mmm s — 1 4 , 5 ott*s*<ow»j 

B^»LTSE*lRlA i &ilCffi2 Omm^g^^ffl 
K10^-;i/ (J) <75^^yu^— 0E«*S:JP 

[0 0 5 0] 
[*3] 



40 



50 
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13 



14 



No. 


sows*****? 
{^^) 


imams 


(k g/mm 3 ) 


0 9 


K^4. 6 3 


mm a 


5 


2 1 


6 8 


1550 




1 0 


8 


5 1 


15 5 5 




1 5 


6 


4 3 


15 6 0 


11 


2 0 


4 


6 2 


1565 


12 


3 0 


6 


7 0 


15 6 0 


mmm 13 


4 0 


1 3 


9 2 


2 0 10 


14 


5 0 


6 2 


14 5 


2 5 3 0 




0 


1 0 0 


10 0 


1 5 4 5 i 



[0 0 5 1] (ttHfcftl4) ^**«15^0V^ 
i" e i"ftfc*> % ffl^SCM4 3 5tfc6SSl 0 0m 
m, J?^l 0mm(7)fl|WRfiS:rtai 0 0mmOS«&S 
tlf A U ^^-bt-WC - 3 0 S*% C o b 
fc 0 ^Lt, 1 0 0 m m^i^iiftliS^ 

CTiC^O. 8 ium©*S-e1ftllLfc****-ftaill 20 
5g&* (Kffll. 0 6) ^ 2 5flM*°/ofcft5 ± 5^ WC 
-2 0li%Co»*ia^Lfc»*S:, MIBWC-3 
Oli%Co»*iO±t*«Lt, 0. OU/MTo 
rr) KT^X^^t'JiA 2 OMP a IrMt^^ 
ONW9 9msec % OFF^^lms e c(7)^ 

[0052] vte3 o^r^i 3 4 o°c^-e 

*©aa-ei o^KniMftt, 2 o°c/m i no 30 

Jl, j(S|iWfWSlOmm, WC-3 0li%Co^)i 

[0 0 5 3] ^^H5£^ 1 6 te. HJ£0!I 1 5 <0\L3jM& 

SrES 1 0 0 mm^Iffiii^EI^AU HJ£0!l 15i: 

13 1 5mm«ft:^ltlLf: 0 40 

[0054] m^, mmm 15,16 <Dm£fcv>±ft 

T> (J) -C 5 0 HJWg^P 

[0055] *<Dl&m. $mmi 5iztZ/]^i£Xtl&fr 



*ffi*B<OWC^*5 5 0 OMP a <Z>ffiJ8»«j£*tfS3fA£ 

[0 0 5 6] 5 ^fW^fc^- 

(Physical Vapor Depositio 
n) fi-CD L CSr 3 m m©»St*lLfefflfl 1 7 W 
f£^K\ C VD (Chemical Vapor De 
position) ^^^mtmm^ 3 nm<Dm£ 

NtitK: LTfffi LWC - 3 C o »*Srt*»ffi| 4 

[0 0 5 7] ^Lt, ^ttfll 5, 16. 17. 18ft 

/m i n, J£^£r 1 0=3.— h> (N) £ Lt, 6 05^ 

«s^r loot Lfci«**#j*-c*Lfc 0 

[0 0 5 8] 
[*4l 



No. 






£JI*U 15 


4 


0.2 1 


16 


4 


0. 21 


l«M 17 


2 


0.12 


IS 


1 


0.17 




10 0 


0.31 



(9) 



2000-328170 



15 

[0 0 5 9] 4 »C*i" 0 S4C0*S*<fc Q s 

DLCJl»4*MftWt:lHILfc««l 7, 18 

[0 0 6 0] (KRfl 6) Wig5/imOTiCN 
-2 0li%WC-l 0lt%TaCB**»*i:¥« 
til M m(7)N i &t^C o»*36S^t^x8S*%^* 



16 

HJE^J 2 2 ttN b £r N 3£HJ¥ £ 0 . 1 /z mM Lfc e 
[0 0 6 1 ] 
[*5] 



No. 






mm<o 




mmm 19 


4 


T i CN 




0. 1 


mmm 20 


6 


Mo 




0. 1 




6 


Mo 




0. 1 


HiSfcl 22 


6 


Nb 




0- 1 




1 DO 









[0062] ^(D&m^fett&mttmmn^ 3 ot$ 

iSU IWn 9-2 2Sr^»Lfc 0 fulfil 

5(^i~j:5^> «««M-fr», mw 1 9 it 4, mm 

ffl2 0 — 2 2 tt 6 Mo, Nb«ILtI^ 



[0 0 6 3] (StR0ij7) ¥»5^mOWC&* 

fcSr*-*S{bWB*«[^*r 2 0 U ftllOO 

[0 0 6 4] 
R6] 



No. 






$mm 23 


WC-l 5!5%Co 


s 00 


24 


^§:WC-15lS%Co 
^Zl:WC-S5lI%Co 
JflHJi : SCM4 1 5 


4 00 


stem s 




50 



[0065] i-*to*>, %mm 23^ wc-15 as 

SCM4 15»J:I^ $-WC~3 5H% 
C o WC-15 C o ®SE^t&»* 

£)iI^SJf LT^*LfcfcOT\ *<^±toluSB<7>2 0ft 
a%St***fta*»-7-*r»&bfcWC- 5fiS%C o 

[0 0 6 6] ^ LT, 0 . Ol^(Torr) J^T^ 
Kffiftfffi*4 0MP a SrAffLft^E), ONB»8 
Ornsec, O FFB|^ 20msec (Z)gf/^^t 
*-C*ifc«2 3, 2 4. Jfc«0iJ8 (Stfr»*ft«*-&* 

T % «^4 0 < C<7>3a«T?»SlL*:o 



[0 0 6 7] r^J:5l!:Ltfp»Lfcft8#-eS>6*l 

2 3 , 2 4, jfc|fc« 8 (Dttn& S CM 4 1 5 

40 COW^ilWC- 1 5 C o S?jN^&£>® x *Jf£^J 2 

4 cDtt^HS CM 4 1 5 (Dm*. S CM4 1 

Jfctt«8<D#lsHc«:, f'Jti^^D, 
[0 0 6 8] rjxtt, *Jfc#l2 3, 2 4 C0#^^H H B 



(10) 



#W2 000-328170 



17 



18 



[0 0 6 9] (Kftffi|8) sp«»Sl00|£m©WS2, 
M0S2, WS5/imOTC, ¥^tSlMm(^Co 

WC-10fi*%C o -10SS% (WS2 fc L< ttMo S2) 



tinflESKSS U (WS 2 



No. 






2 5 


3 4 


0.15 


2 6 


4 2 


0.15 


3l3S#f 2 7 


10 0 


0.2 1 



^SI-LT N WC-10S*%Co-20#«%fcfrA 
[0 0 7 0] ^ LT, *J608 2 5. 2 6 , 2 7 (^tW 

— viy (n) ^lt, 6om *ist*-e*«*i:»* 

ttftl 2 7 tf>3**ttf- 10 0^ Lfc**6*#J-&-e 

[0 0 7 1] 
[*7] 



[0 0 7 2] ^C0fe*^« 7 t-^^o ft 7 O^Sm £ 5 , 
WS2*5j;tJ ? Mo S2Sr»SPUfc**W2 5 N 2 6fiM 

[0 0 7 3] 



20 



(51) Int. CI. 7 

B 2 2 F 7/00 
7/08 

C 0 1 B 21/064 
C 2 2 C 29/02 
29/04 



•WISE* 



F I 

C 0 1 B 21/064 
C 2 2 C 29/02 
29/04 

B 2 2 F 3/14 
3/24 



M 
A 
B 

1 0 1 B 
1 0 2 A 



